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English translation of JP-A-51-27 639 



1. Title of the Invention 

Conductive Vitreous Sealing Material for Ignition Plugs 
2 « Scope of the Claim 

A conductive vitreous sealing material for an ignition 
plug ; in which a center electrode divided into an electrode 
stem and a terminal stem is sealed in the axial hole of an 
ignition plug insulating porcelain tube, which is used for 
connecting the two stems conduct ively, and which is composed 
of 30 to 70 wt. % of boronsilicate glass powder with the 
remainder being composed mainly of conductive metal powder/ 
characterized in that one kind or two more kinds selected from 
the group of Sn, Sb, Al, Pb, Te and Zn is blended within a range 
of 2 to 23 wt, % as a portion of the conductive metal powder. 
3. Detailed Description of the Invention 

This invention relates to a conductive vitreous sealing 
material for an ignition plug- 

This sealing material is used to seal a center electrode 
divided into an electrode stem and a terminal stem, in the axial 
hole of an insulating porcelain tube of an ignition plug, so 
that the two stems may be conductively connected directly or 
through a resistor. 

Here, the resistor is useful for preventing the noises 
or interfering electric waves from being caused according to 
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the spark discharge of the ignition ping. The resistor is 
fitted and fixed as such a resistance cartridge in the axial 
hole of the insulating porcelain tube between the electrode 
stem and the terminal stem as is frequently exemplified by a 
resistor or inductor obtained by winding an insulator winding 
core with a resisting fine wire or a conducting fine wire ? or 
a ceramic resistor separately molded and worked. Alternately, 
the resistor is formed in the axial bore when the electrode 
stem and the terminal stem of a conductive vitreous sealing 
material are heated and sealed with the conductive vitreous 
sealing material by using the conductive vitreous sealing 
material using the vitreous resistor material powder prepared 
in advance to exhibit the desired resistance* 

No matter whether the aforementioned resistor might be 
filled in, many conductive vitreous sealing materials used in 
the prior art are prepared by mixing the glass powder of a boron 
silicate group and the powder of a conductive metal such as 
Cu or Fe substantially at a weight ratio of 1 : 1. In the using 
record of such sealing material; the wettability of the glass 
seal for the electrode stem and the terminal stem is so poor 
that the fixture of the glass seal to the two stems becomes 
rather loose* 

In order to solve this point, therefore, the invention 
has developed and investigated the wettability for the 
electrode stem and the terminal stem on the additive component 
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so as to Improve the wettability without any deterioration in 
the sealing action and the conductivity. 

Here, the wettability improving component discovered by 
the inventor is the metal or alloy powder, which is selected 
from the group consisting of Sn, 3b, Zn, Te, Pb or Ai . The 
conductive vitreous sealing material, which is obtained by 
mixing the powder of a proper amount in place of a portion of 
the conductive metal power and by blending the mixture with 
the boronsilicate glass powder, is welded to the end 
circumferences of the electrode stem and the terminal stem of 
the ignition plug, while the electrode stem and the terminal 

stem are being sealed at the temperature of about 900°C, because 
any of the aforementioned wettability improving components has 
a low melting point. As a result, the individual stems can 
be firmly fixed to realize the sealing, which hardly slackens 
while the ignition plug is being used. As a result,, remarkable 
improvements result In the durabilities of the glass-sealed 
ignition plug and the glass-sealed resisting ignition plug. 

Especially in case this invention is applied as the glass 
seal of the resisting ignition plug r in order to improve the 
loading lifetime characteristics together, it is desired to 
blend 100 wt . parts of the mixture of the boronsilicate glass 
powder and the conductive metal powder within a range of 1 to 
30 wt. parts of the metal and a rare earth element of one kind 
or two or more kinds of the oxide and carbide (Ti0 2 , Zr0 2 , Th0 2/ 
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Nb 2 O s , Ta 2 0 5 , Cr 2 Ch, La 2 0 3 , Tic, VC, NbO, TaO, Cr 3 0 2 , Mo 2 0, WO and 
La 2 0) , or a group of the group consisting of MgO ? ZnO, B 4 0, SiO, 
TiB and TiN of metals of IVa, Va and Via groups of the periodic 
table together. Especially for this loading lifetime 
characteristic modifying component, the vitreous resistor 
material powder as the resistor, such as the mixture of barium 
borate glass, an aggregate of a ceramic material and a carbon 
material is filled and heated together with the vitreous 
sealing material in the axial hole of the ignition plug 
insulating porcelain tube, and is pressed under the softening 
state of the individual glass components* In case the resistor 
is to be formed simultaneously with the sealing of the electrode 
stem and the terminal stem, therefore, the loading lifetime 
characteristics of the ignition plug can be advantageously 
prevented from being deteriorated in the resistance increasing 
tendency as the time elapses. 

Here, the loading lifetime characteristics are evaluated 
in terms of the changing rate of the resistance after the lapse 
of the duration tests of 250 hours under the condition regulated 
under J IS D5102, the Article 4,4,4, and can be practically 
satisfied within 30 %. 

Next, Examples of the invention are examined on their 
effects . 
Example 1 

Glass-Sealed Ignition Plug 
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An electrode stem of a Hi-alloy was inserted into an axial 
hole of an insulating porcelain tube made of high-alumina 
porcelain and having a hole diameter of 4.6 ram and a length 
of 49.5 mm, and was retained on the head flange of a step seat 
of an adj oining end hole having a diameter of 2.8mm and a length 
of 16 ram. The immediately upper hole was filled with 0.4 g 
of a conductive vitreous sealing material of various 
compositions, as shown in Table 1/ and was heated to 930°C and 
held for 7 minutes* In the soft state of the glass, the end 
stem was pushed and fixed under a constant load of 12 Kg thereby 
to prepare ten glass-sealed ignition plugs . These ignition 
plugs were subjected to heating impact tests, and the time 
periods for the electrode stems and the terminal stems to 
slacken were averaged and enumerated in Table 1. 



Table 1 





Conductive Vitreous Sealing Material 


Heating Impact 








Composition (wt,%) 






Test 




Glass 


Cu 


Sn 


Sb 




Pfo 


•Te 


Zn 


Slackening Time of 












Center Electrode 


1 


50 


50 


0* 












15 min. 


2 


SO 


49 


1* 












15 min. 


3 


50 


48 


2 












30 min. 


4 


50 


40 


10 












90 min. 


5 


50 


27 


23 












3 0 min. 


6 


50 


25 














15 min. 


7 


50 


45 




5 










45 min. 


8 


50 


45 






5 








35 min. 


9 


50 


45 








5 






50 min. 


10 


50 


45 










5 




40 min. 


11 


50 


45 












5 


40 min. 


12 


50 


45 


3 


2 










60 min. 


13 


50 


43 






5 




2 




45 min. 


14 


50 


43 








2 




5 


55 min. 



Notes: Glass in Table was lead boronsilicate glass containing 
65 % of 3iQ 2 , 30 % of B 2 0 3 and 5 % of PbO . 
* Comparisons outside of the range- 
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Here, the heating impact tests used a testing apparatus, 
as exemplified in Article 4,4.4 of JIS B8031-1968. The 
slackness of the center electrode was inspected at an interval 
of 5 minutes by applying impacts of 400 times per minute while 
heating the tip of the center electrode in advance to about 
800°C with a burner. 
Example 2 

Glass-Sealed Ignition Plug with Resistor 
An axial hole of an insulating porcelain tube similar 
to that of Example 1 and having an electrode stem inserted in 
advance thereinto was filled in the recited order with 0.2 g 
and 0.4 g of conductive vitreous sealing materials of the 
individual compositions/ as shown in Table 2, while interposing 
0.3 g of the vitreous resistor material which was composed of 
26 wt. % of barium borate glass (65 % of B 2 0 3 and 35 % of BaO) , 
65 wt. % of aggregate (blister clay : zircon = 1 : 1) , 1 wt. % 
of carbon (glycerin) and B wt. % of Ti0 2 . The porcelain tube 
was heated to 930°C and held for seven minutes. In the soft 
states of the individual vitreous materials, the end stem was 
pushed and fixed under a constant load of 12 Kg thereby to 
prepare ten glass-sealed ignition plugs . These ignition plugs 
were subjected to heating impact tests, to attain the results, 
as enumerated in Table 2. 
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Table 2 





Conductive Vitreous Sealing Material 
Composition (wt ,%) 


Heating Impact Test 




Glas s 


Cu 


Ti0 2 


TiC 


Sn 


Slackening Time of 
Center Electrode 


15 


45 


50 


5 


0 


0* 


15 min* 


16 


45 


45 


5 


0 


5 


60 min. 


17 


49 


45 


0 


1 


5 


60 min. 



* Comparisons outside of the range . 



In this case, the conductive vitreous sealing materials 
were blended with Ti0 2 and TiO so that all the loading lifetime 
characteristics of the glass-sealed ignition plugs with the 
resistors were 30 % or less. 

Here, similar results were obtained by using any or two 
kinds or more of Sb, Al, Pb, Te and Zn in place of Sn. 

In this invention,, the content of the boronsilicate glass 
is limited to 30 to 70 wt . %, partly because the gas-tightness 
is deteriorated for less than 30 wt. % and partly because the 
conductivity becomes unstable for more than 7 0 wt . %. Moreover, 
the wettability improving component is limited to 2 to 23 wt. %, 
because the slackness preventing effect disappears for the 
component less than 2 wt. % or more than 23 wt. %. 

Thus, according to the invention, the sealing effects 
of the electrode stem and the terminal stem with the glass seal 
can be augmented to improve the durability of the ignition plug 
of this kind. 
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